Supplementary Figures
Supplementary Figure 1 . SiR-Actin induces a decrease of AWs. Timelapse images of a hippocampal cell expressing the membrane-permeable SiR-Actin [1 μM]. We observed the absence of AWs presumably due to the presence of jasplakinolide (Bubb et al., 1994; Winans et al., 2016) . Scalebar = 20 μm.
Supplementary Figure 2. Wave arrival affects GC morphology.
Histogram showing a significant increase in GC area after the arrival and merge of an AW (n=8 AWs). The data were normalized by the GC area computed before the AW arrival. Student's test was performed for histograms: **P<0.01.
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Supplementary Figure 3. AWs behaviour on different substrates. (A-B)
Graph showing the elongation of the neurites (y axis) per number of actin waves (x axis) imaged at 1-5 minutes intervals for 8 hours in the presence of different substrates. In all three cases we were able to observe that AWs do not boost neurite outgrowth and neurites without AWs can elongate more. According to the literature (Dent et al., 2007) , neurites could grow more on Matrigel than on the other substrates. Red dots refer poly-D-lysine n=76; light grey dots refer to Matrigel; blue dots refer to poly-L-ornithine n=122. D) ) and the front (cE)) of the travelling AW. The neurite central region is clearly visible in all three profiles (between the black pointed lines in (C, D, E)), where myosin IIB intensity is higher and the puncta are wider, whereas in the peripheral region single spots prevail (black arrows). (F, G, H) Image profiles of actin and myosin IIB along the pointed lines in (B), showing different profiles for the rear (A'(F)), the centre (B'(G)) and the front (C'H)) of the GC. The central region of the GC is clearly visible in (F) and (G) (between the black pointed lines), where myosin IIB intensity is higher and the puncta are more frequent. The black double arrow in (F) highlights the lack of myosin puncta that are concentrated along the acto-myosin arcs in the transition zone. In the peripheral region (H) myosin is organized in single puncta that concentrate along actin structures (black arrows). 
Supplementary
Supplementary Video
Supplementary Video 1. AWs exhibit a growth cone-like morphology and travel in an anterograde fashion in our 1 and 2 DIV imaging windows. This movie shows time-lapse images from the entire frame of acquisition (8 hrs) for mCherry-LifeAct expressing neurons. Images were collected every 5 seconds and the movie was generated at 15 frames per 1 second. Scale bar= 20 µm.
Supplementary Video 2:
This movie shows time-lapse images from the entire frame of acquisition for mCherry-LifeAct expressing neurons plated on poly-D-Lysine substrate. Images were collected every 10 seconds and the movie was generated at 7 frame per 1 second. Scale bar= 20 µm.
Supplementary Video 3:
This movie shows time-lapse images from the entire frame of acquisition for mCherry-LifeAct expressing neurons plated on poly-L-L-Ornithine substrate. Images were collected every 10 seconds and the movie was generated at 15 frame per 1 second. Scale bar= 20 µm Supplementary Video 4. AWs are observed in DIV1 hippocampal neurons stained with a membrane marker. This movie shows timelapse images of a DiI-expressing neuron producing AWs. Images were collected every 5 min and the movie was generated at 29 frames per second. Scale bar= 100 m.
Supplementary Video 5.
Neurites with no or few AWs grow up to 450 m. This movie shows timelapse images from the entire frame of acquisition (8 hrs) for mCherry-LifeAct expressing neurons.
